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differentials to be estimated. 

One acknowledged human capital factor, nowever, tnat has 
٣۰٠٠۰ ٠۰ Widespread scrutiny is innate ability. Innate abisiiy 
is an important component in the analysis of income 
EE ences, 5208686 assumedacnar or a given level of 
education, more capable individuals will acquire skills more 
quickly than less capabie people. Therefore, more capable 
mnvi duals become more productive to tne employer and receive 
nigner wages. 

ከ6 ፡ ፣ ሮት ፣በሮ!፣፣ ሽሽ ስር ሙር013.110.6.1ሮ 5016 contribution of 
mate aDlilty 1S two-fold; there is a general lack of valiq 
ability measures and relativeiy few databases exist which 
contain tnem. lhe absence of measures of innate ability has 
ENS o sesrtumatctions of the effect of education on earnings 
ከ ከ8 የሮ ር 1 01315 (Ref. 1:p. 5108]. Since most estimates of the 
0 005 01 return to education on income have been made without 


wecouleing for ability, these estimations are upwardly biased 


[Ref. 2:p. 4]. Inclusión of و ب2‎ ٣٠9١ ه١‎ 
,andarc humen capital cani cc en 
deficiency, yielding an unbiased escinarion Of th Pp ا‎ m 
return "1 7 

Tne National Longitudinal Survey (NES) for Ycuct quedas 
an extremely useful venicle for parsuine tan analysis CIMAS 
effect of ability on earnings. Ihe NLS contains extensive 85) 
on earnings, educational attainment, enployment history, Täie 
myriad of other human capital and environmental factors. More 
importantly, this. dataset contains test scores trom tne mr 
Services Vocational Aptitude Battery (ASVAD) Form OP ٦ 
Was aaninistered to tnis sample in i979. Inis ASVAD conc im 
of ten component subtests used by the services for enlistment 
eligibility and ۴۳ 

.It is the intent of this thesis to examine the 

relationship between innate ability and education and 7 
the effects of these factors on incorie alfíferences. Lt nn ه‎ 
noted that these equations will be estimated Tor early ace. 
force earnings and this fact must be considered ን 
interpreting the results. For Unis Project, senate eae eee 
defined aS an individual's genetically-determined encowment 
of capability at birtn. ihyisoynitora) sroc ل‎ CUM 
the individual matures, gains experience, and makes 
investments in human Capital, most notanly 18 e AGE tem. 
Education provides the individual with new abilities ۹۹۹۷۹٣٣٦ 


acquired skills. Attempting to differentiate between innate 


ability and derived ability through education is very 
difficult since most measurements are made after schooling has 
occured. To negate this problem, research has sought ability 
measures which minimize reliance on acquired skills. 

E IS hypothesized that inclusion of a valid ability 
measure in the standard human capital earnings function will 
yield a measure of the effect of'innate ability on earnings, 
and, by including an ability measure, an unbiased estimation 


mue effect of education on income may be achieved. 


ER REVIEW OF PAST STUDIES 

Several previous studies have attempted to differentiate 
between the effects of ability and education on earnings. 
Ashenfelter and Mooney utilized the verbal, mathematical, and 
mean aptitude scores from the Scholastic Aptitude Test, and 
whether or not an individual was a Phi Beta Kappa as an 
undergraduate as ability measures. They found that only 
mathematical ability had a substantive and cans effect 
on earnings [Ref. 3]. A 1972 study by Hause found that the 
Eel Of ability on earnings is negligible at low levels of 
o Lion, but its influence increases as educational 
attainment rises [Ref. 1]. Griliches and Mason, using AFQT as 
an ability measure, found that ability did not have a 
Significant effect on income differences [Ref. 4]. A 1974 
work by Taubman and Wales found that IQ had a substantial and 


significant effect on earnings for individuals in 


professional, seni-professional-managerial, and sales 
occupations [Ref. 5]. Boissiere, Kniztit, and Saber Fecha ca 
direct returns EO avilicy e Bo ہہ‎ X A 
education were moderate, and those to cognitive achievenent 
were large [Ref. 6]. 
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Boissiere, Kniga ስስመማመሜጤሜ፡ጤ፡፡ብ፡ቄ፡ ተ ዓ ን ንምታን TESCO ባህ 
ability provided only minor positive returns wnile numeracy 
and literacy resulted TI 1 881٥ 

Tne study was conducted in Kenya and Tanzania. The 
respondents, 205 in kenye anda 179 27012733 7 
earnings, education, anc employment ጊቢ “ኅበ 1. 1. 0> 
tested for intelligence, verbal 0۲٣۶ 161616, 17 ٣۳۲ 
Skill. Reasoning ability was measured by means of the "Raven's 
Progressive Matrices", which ሰበ ስፕያሇህሇፕሇፕ ١٣١١٤ ١)١ 4+ ٭70‎ 
patterns. Tne tests for numeracy and literacy were developed 
oy the Educational Testing Service at Princeton Unnes, EEE 
Use ۷ ۵٦٣ 

The authors formula red ++ 101 
consisting of the following independent variables - ECC 
(a binary variable signifying that tne individual has 
completed secondary education with individuals who completed 
primary education serving as the reference group), experience, 
experience squared, reasoning eol O A e 


achievement as the independent variables. The natural log of 


10 


ከጠ መ ርእ earnings served as the dependent variable. The nccel 
RE estimated witn the data from each country. 
mm rempner country wasttne ertect ef reasoning adility 

Or Sigmiticant.@Direct returns to cognitive‏ 12155 ألا ا 

ጠጠ ከ ፣፡ relent, nosever, were positive, significant, and large 
በ88. ህ፡.ር0 cine returns fro their edility measure (Ref. 6:5. 
NOU. The authors also stratified the regressions by white- 
ከ ከ) 1ር>ርርነ]13!” occupations ana then by leveli or education 
(primary vs. secondary). In eacn case, the coefficient of 


Ma Nas neither large nor significant. Regarcless of the 


O. 


۳۰٠۰٦:٦٢٦٦ cosznitive acnievenent resultec in large an 
Em niíicant effecis on income (with the excepticn cf manual 
workers and primary-educated individuals in Tanzania) relative 
CO tne ability measure. 

2. Zaubman.and Wales (1974) 

In analyzing the National Bureau of Econornic Researen - 
Thorndike and Hagen date set [Ref. 5:p. 8], Taubman and tales 
K eq single equation regressions to investigate the 

Zar ncez01 formal schooling, ability, age, family 

Be round, and other personal characteristics on the level of 
observed earnings in 1955 and in 1969. The data set provided 
EL u5seseof mathematical ability, coordination, verbai 
EN ana spaurspercebtion. Of this variety of measures, 
Basutacgorsefound .tnat oniy mathenatical ability had a 


w ceant effect on earnings. 
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Like the Boissiere, «niznt, and Sabot scuay, +٦ 
anu Wales also estimated esrnin¿s functions by 1 
found that none of the ability measures were 5 121 7 
blue-collar occupations, but mathematical ability was 
Significant in tne managerial, professional, ec o m M 
sales groups k e EE ዊክ 

Tauoman and Wales also analyzed data collected by 
Wolfie ana Smith (1956) on Minnesota high school graduates of 
1938 to estimate tne effects of ability on earnings in 1953. 


IQ was used as the ability measure end, eo allow To ብህ 


pa. 


linear effects, the scores were divided intc ۵۲ي‎ ۲٢9 ص٦‎ 
set also contained information vy the nine census occupa Toe 
categories and the authors, to preserve degrees of freedom, 
grouped the data by: (1) the three highest paying occupations 
(professional, semi-professional-managerial, and sales), and 
(2) the remaining five categories (clerical, service, skilled, 
farm, and unskilled). Tne ninth category (housewife) was 
ignored. Tne aggregated data provided 30 ooservations for 
group 1 and 50 observations for E 

The regression 603 ٣٤٣٥٢٣ "٥٥۰575 6 ق6‎ ክህ. 
ability variables = one for individuals 11 6.1) uc ٠ 
decitile (most intelligent) and the other for indivianals a 
the fifta through ninth IC decitiles 325504113400515 1 በ ٦ 
through fourth IQ decitiles were used as the reference group). 
Tne five remaining human capital variables (ali +٤٦ 


equation focused on education - (1) whether or not the 
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MA qu attended vceational, military, or other non-coliese 
Em. (2) whether or not tne indiviaual attended college, 
Bor less than two years, (3) wnether or not the individual 
attended college for two or more years, (4) whether or not tne 
ከ ንህ 1ህ1]ጋ1 በ20 an undergraduate degree, but no graduate 
ከስመ  =በር (5) wnetuer or not tne individual nad nore taan 
E degree. 

This basic model was estinated for each 8600 tional 
Broup. A dichotomous, independent variable for occupation was 
٠٠٠۰۰۱۱60٣٢٢٣ the nign-paying group, the dummy variable 
Meereacteca whether or not the individual was in a seui- 
Proressional-iwanagerial or sales position (professicnals serve 
as the reference group), while for the lower paying group, it 
indicated whether or not tne individual was in a clerical, 
٣۰٠۰٠٣٣ or Skilled position (farm and unskilled serve as the 
reference group). 

Taubman and Wales found that tne ability variaole had 
EN I eant and nurerieally important effect cn income for 
"” ን nign-paying group, but not for the lower-paying 
@eeupations. individuals in the tenth IQ decitile strata 
Eu nearly 91,900 more Chan those in the bottom four IQ 
056111165. [Ref. 5:p. 53] 

፣ በ 21106015 231507300765560 tne argument that using 
Men 1n class" would provide a better measure of ability 
EN 0c 0snoyegtlvecof not only mental ability, but perhaps 


dive and motivation as well. Taubman and Wales substituted 


5 


"rank in ciass" for IQ as the ability measure ana found che 
œ Tae ccefíiilcients were Juca 4٥ج‎ 


b . 4) : 
ደ መሬ 2 


O concinde cias 


(c [ 


no longer si- ollier E A 
"rank in efass" was inferior to IQ as a measure or a 
۹ھ‎ 7 


` 


u ኤጋ WCA Moin, ev cr eV VOOM ME M 
coefficents of the ability variaole vere never large nor 
s@snlı case 


3. Griliches andal a annn ٣ 


Using APO] as a measure of ab TITE) eS 5۶۲ 


Mo 
一 
ርጋ 
= 


lason round Eae ን SE ህህ ability were neluncr በ8 
NO! Dniíicant end ML lis Ner contr DU SO E NEN 
explanation of the variation in earnings was very small. [Ref. 
4:p. S88] 

ine authors analyzed the data from a sanple of 1,454 
post-world war II veterans between tne ages 16-34 in 1964. 
Esen resroncent proviaeda intormetion about vecupatıon, | TCM 
education, and fanily Dack round. ire Q O R 1+11 پ11‎ 
required available AFQT scores. 

Criliches and Mason formulated 201 251 255 HEH eg mmm 
with. tne logaritnm of income (gross weekly earnings in 
dollars) as the dependent variable. The independent variables 
consisted or AFOT as the ability mecsure as well as 40 
personal background, ር«በጠሙርከ10ህ.5ሣ፡፡7/፡ርሀ[ሆረሆ0ሇሀ0 ከ.6ጤ፡ ስ). 7 
variabies [Ref. 4:5. S78]. Education was measured ir vears ol 


schooling completed and was recordec al CUO NEU 
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٠۰۰۰ a :nmcos-iicary &ervice anc ul the tine of Cie 
EE M 0 0790 cmo cifrierence, s Leasure Ol Incrementa, 
Ro) Ins was Gerivec. [nis incrementel schooiing variabie WaS 
٣۰٦.۹3۲ ۲ the analysis since it is a measure of senooling 
EN occured sfter asliity CAFOT) was measured and, 
BI PerTore, süaüouic not oe correisted to vie LEVEL Oi euucöt.on 
memmpeved [Ref. 4:0. S79]. A very small correlation between 
ከዝ and che 3١84110. increment was found. 

Merci Mo cnePrelacironsnip Of egucatron, ability, 


0۰۰۰٠٠٠٠٦ Chat including 


Q) 


ERR Dacksgrouna, Griiicnes 


1 ? 


== V. ነ ጣጫ سه‎ “ነ r =. 1 -፡ 。 . ዓ ጋ, ہے‎ yr ሥላ de ' حر‎ = we, - 
A ty and oacx,;rounc var 7-۔‎ L DE 
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Nor ecucarion was 4.55. Tnis is a reduction of 125 Trois 
The value of the education coefficient (.0528) when these 
wD les were omitted. The largest value attained for ability 


ከ ን ከት ሃህ: ።.ሀህሀሮ5ርረ,; aieh was not significant at the .05 level. 


Tocem eluea che relationship between earnin;s, 
RR con, and ability by analyzing four different sanpies or 
cohort data - (1) tne National Bureau of Econoric Research 
GHUBER) - Thorndike sanple, (2) tne Rosers sauple, (3) tne 
Project Taient sample, and (4) the Husen sample. The author's 
hypotheses were: (1) the relative effect of measured ability 
ጠጠ ን... s jncreases as tne level of education increases, anc 
NE the effect of ability on earnings over tine, for E given 


No education, should net decrease. 
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Tre NBER - Tnorndike sample is composed of 2,263 white 
males wno were born in tae period 1921 = 1925. Tne; ٦ 
battery of tests given T ano A MT 
1943. Components of these tests are utilized as ability 
measures. To examine the role of senoolins, Fause estao mm 
an education stratum consistin, of Sing reverse 
school graduates, (2) some college, (3) college graduate with 
one degree, (4) college graduate with two or more degrees, (5) 
lawyer, and (6) medical doctor. As background variables, Hause 
utilized father's education mre n sos ٠٣ 
PES Cons 

lo test hypotnesis 1, all observations were poor a 

with the exception of doctors, and a regression of 1969 
earnings was run on the background variables, ability, years 
of schooling, and an interaction term (years of schooling X 
ability). [ker +٠٥٣٥ 

Despite the nigh rüilcolli; r yo pue (r ከስረ 
years of schooling, and the interaction term, the Interac EE 
term was positive and significant (at the .02 level) wnien 
supported hypothesis 1 [Ref. 1:p. 5115]. In testing ٦ 
2, a two-stage regression was used to determine whether 
earnings in 1955 captured most of the effect cf measured 
ability and, therefore, whether ability would tnen have a 


negligible effect on 1969 earnings. Hause found tnat the 


ability eocefficzients Troncheserre res ren OT ٣٥ 
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Ncatine the increasing role of ability over time in 
s jin incoue differences [Ref. 1:p. 5116]. 

neces saipie consisvec of 345 white males, most 
Oi whom were eighth graders in 1935. Although utilizing the 
ERES analysis procedures for this data set, Hause formulated a 


` + 5 4 sem 5 e ro a 3 . - ጎ 1 ሀጫ ሎ፦ E Ç . - L : - የ” ہھے‎ vn ` Pr .. < ` 
005 00 sculspb5on Wir DORSO Carnin.s acu 


“۴ 


E ntiy di 
log-earnings serving as the dependent variables. As 

ED Dencent variaoles, Hause included IG as an ability measure 
Ki background variables of socioeconomic status, 

EN on); private school attendence, and marital status. Again 
mmemresression equation was estimated for individual educaticn 
END 35 wel] 25 the ascregate data, altnough the strate were 
Slightly different for this sample. They were: (1) high school 
Meneecraduates, (2) high school graduates, (3) college non- 
graduates, (4) college graduates with one degree, and (5) 
٣۰۰٠٢۹ ٠٢ degree holders. 

Dre sopEncubL-capesnosupported botn nypotreses 
with the interaction term (IQ X years of education) positive 
and, with log-earnings as the dependent variable. Tne 
EN nacucion teru was positive and statistically significant, 
uc tTWO-Stage regression again resulted in the IQ 
MeeriiIcients being positive, indicating an increasing effect 
myer time. (Ref. 1:p. S120] 

Talent gate analyzed by Hause consisted of‏ .ت۶ 
white males, full-time enployed in 1966, who took the‏ 8,640 


Emo jeci Talent battery of ability and achievement tests in 
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1959. Tnis battery provided several abilicvy پٹ‎ +٤07 
C901 (a composite Lest seore repençcce mo cenas correlated 
wiu IQ), COO (a8 ecorposite quantitative r Score nm 1. 
(arithmetic computation), and R430 (clerical checking). (Ref. 
9۹ E Sl 

dause establisned five education Jeveris for 5 
sample - (1) high school non-graduates, (2) high school 
gradustes, (3) college non-graduates (2 ዕኮ less years of 
college completed), (4) college non-graduates (3 to 4 years 
of college), and (5) college graduates with one degree. For 
background varlables,  Dausenu ٦٦٢١١٢٣٣٣ 
socloeconomic status, rellgicn, non-poplie Schnoo! arena 
prior to college, marital status, region, and tne ህገን ٦ 
worked the past year. These background variables and the 
ability measures were regressed on the logarithm of 1962 and 
1966 earnings for each education level. 

The coefficients for COOQ1 and C004 were negative ir 
tne 1962 regressicn for nigh sehool graduates one year OU CA 
school with COO] being Significant at the .05 level, altmona 
the effect was small [Ref. 1:p. 5125]: The 1965 regression. 
revealed that none of the ability coefficients were botr 
significant and negative while C004 (with a coefficient of 
«11) and R430 (with a coefficient of .12) were positive and 
significant for high school graduates [Ref. Wp. 5125] For 
college non-graduates, neither COO] nor eu was signs 7 


but R430 for college non-graduates (2 or less years) and R410 
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EN consEeEreguetes with to 8 years of college were 
Mis tically significant end represent modest effects on 
minas [Ref. 1:p. 51206]. 


The Husen sample contains data on H50 Swedish males 


CO 


oUm com d b 
لے‎ Kad ہہ هد‎ s N ا ا ےت‎ 


who were third craders when first tested in 1930, 
BL |:ccnvlel d-flerence between tne U.S. and Swedisn 
educational systems, Hause establishes seven education levels 


olkskola 


rr 
“ 


٣۰٣ں‎ ٥ہ‎ their epproximate U.S. equivalent =- (1) 
not completed (elementary school), (2) folkskola completed 
(usually at 14), (3) some realskola (secondary school), (4) 


realexamen (realskola eonpleted, usually at age 16 or 17) ana 


Ja 


EIUrcal sehool graduate, (5) studentexamen (completion of 
the gymnasium, roughly junior college, at ages 19-21, 
including a test required for entry into Swedish 
universities), (6) university degree holder, and (7) medical 
መን ርኮ ርርበር15ር, [፻ፎ፻, 1:05. 5126] 

One ability measure (TST38) was based on en IQ-type 
test given in 1938 and another ability measure (1C48) was 
available for veterans in the sample who were tested for IC in 
1946. The background variables consist of marital status, 
ددن‎ class, and serious, prolcnged illness during the 
person's late teens or thereafter. 

lge ۹ eneraliy support hypotnesis 7 (hypothesis 
2 was not tested), with the exception of tne second education 
level. Using the 1042 measure, Hause found an earnings 


differential of 10% or more for individuals completing 


ከ. 


realexamen or studentexamen, which is comparable to the 


ts for coiiege graduates in the Rozers Sampie. (ke. TFE 


in summary, Hause's work indicates, for low levels of 
education, ability has a small] to negligiole effect on 
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earn. nL ando Tor ES | eM c 
one standard deviation of the sample schooling class) is 
associated witn ecarn.nas ciiferencicis rara c 0 
by the time males are 35-HO years old [Ref. 1:p. S131]. 

5. Ashenfelter anc Hooney (1960) 

Ashenfelter and Mooney attempted to determine: (1) 
wnat type of abillly inqex às relevanv fon ec 
persons, (2) the quantitative importance of an ability index, 
and (3) how parameter estimates of schooling-reiated variables 
are changed by inclusion of an ability variable [Ref. 3:p. 
Tol 

The regression equation was fortiulaced arounc a o 
dichotomous variables - Field of Graduate Study (humanities, 
Social Seiences, and Natural Sciences), number of years of 
graduate education, the highest degree held (B.A., Haster's, 
Ph. D, or other), Profession (corlege teacher or ovherd am 
number of years working (0 - 5). The respondent's mathematics 
aptitude score on the Scholastic Aptitude Test (SAT) served as 
the ability measure. The authors experimented with using toe 


verbal aptitude score, the mean aptitude score (average 


between the verbal and matk aptitude scores cn the SAT) and a 
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binary veriaole wer o MOL che indivigusl was Poni Bete 
Kappa as an undergraduate) en dq  ሌ..ክ aslivre, out rone ol 
these measures proved significant. 

al apcicude vas significant at the „OS level‏ 0 سنا 


^ 


EE TS jezrent wes 2.1, Wnjen represents a difference in 


(D 


E Us cf two acllars for every point difference [Ref. 2:0. 
Peewee in regressing the equation without an ability variable, 


EM nansee in the education related variables was quite small. 


C. SUMMARY 

IM Summary, for nearly twenty years, research has been 
መበ ed to capture Lhe effect cf ability cn earnings 
differentials using human capital earnings equations. If 
individuals with higher ability do earn more (at a given level 
cation), failure to account for ability will result in 
ከ ከኤ. ፡ ከ1ክድ the economic returns to education. in attempting 
EN nave tne effect of ability on income, past studies noted 
Ee derived mixed results. 

Bomssere, “might, and Sabot [Ref. 6], using Raven's 
lu ፕ ከጤጋ1ህር Matrices as an ability measure, and Griliches and 
Mason [Ref 4], using AFQT as an ability measure, found that 
٣۰۰٠۰٠٠٠٠٠ was noi a significant factor in explaining earnings 
differences. Ashenfelter and Hooney [Ref. 3], using the 
ንእ ፡ጤ ብ 1]1ር=21 and verbal components of the Sehoisstic Aptitude 
Hest aS ability measures, found that only mathematical ability 


had a significant effect on earnings. Taubman and Wales [Fef. 


21 


5] also found that mata evili fad ec 
23) 6۹٤۷۹۱۰٦ for nizner payin oecupatlonal groups = 
professional, managerial, technical, and sales. Taubman end 
Wales also found that IO had a significant effect on earns 
for these groups, but ROL ou ocean በበ 
1] fcund touat epility's effect on earnınes ingreases col 
level of education rises and tnis 61165612 esu allee ES 
Over i e 

While the results of these studies have not been 
conclusive, they have provided insint into tats "٦ 
inquiry. Unquestionably, the economic relacronusnicM .... . 
education, earnings, and ability ١) + +1٥٣ 
easily analyzed. Further, more exhaustive work in this area 
has been hindered by a lack of large databases which contain 
Viable ability measures. Ideally, pre-school measures of 
ability woula function best in this capaci Lack of vali 
ability measures 15 tae Ereatescdeficicc sa D 

The next chapter will present a detailea description o? 
the dataset (NLS), the analysis methodology, the niodel and 
definiticns of the Variables iychnifoo pr seo A 
chapter will contain the results or "١٢۶٤٤۶٤۹٤٦٤٦٤٠٥ 
educational and occupational grouping Ines cnaprter 7 


present conclusions and recommendations Tormi r eros ٣ 
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000 UG 1131 Survey or Youth, concuctec ay the Center 
Human Resource Research at Ohio State University. The 
Memartvment of Labor contracted the Center for the initial 
۳۰۰۰٠٢٣ ۰۰77ء‎ 7 10965 which would focus on four groups in the 
population - 45 to 59 year old men, 30 to 44 year old women, 
Evoung men and women ages 14 to 245. The surveys were 
EN እውር primarily to analyze the sources of variation in the 
labor market behavior and experience of the age-sex subsets of 
the population represented by the samples" [Ref. 7:p. 15]. 

in 1977 the decision was made to begin a new 
meme ictudinal study of young men anda women which would permit a 
RE Slication of much of the analysis made of tne earlier 
EuoUuts-ot youth and also to assist in evaluating the expanded 
IO) ment and training programs for youth legisiated by tne 
1$77 amendments to the Conprehensive Employment and Training 
Ret. T-p. 2]. To achieve this, a national probability 
Sample was drawn consisting of 5,700 young women and 5,700 
Eu men between the ages of 14 and 21 in 1979. Tne cohort is 
Oover-representative of blacks, Hispanics, and econonically 


disadvantaged whites. An additional 1,300 persons serving in 
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the Armed Forces were selected for interviewing Under TU 
irom tre Department of Defense and the services. 

A special cnaracteristic Of Chis data set ٢'٣ 
1979 all respondents were given tne Armed Forces Vocational 
Aptitude Battery (ASVAB) Form 5A, which consists of ten 
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Information, (3) Aritnmetic Reasoning, (4) Math Knowledge, (5) 
Word Knowledge, (6) Paragrapn Comprenension, (7) Cocing Speed 
(8) Numerical Operaticns, (9) Electronics Information, and 
(10) Mechanical Comprenension. Appendix A contéins coriplete 
descriptions of each Suo cest. 82522404 11 scone] የ 
recruit's l"trainaoilivy" in these TTT 
and used to place the recrurdst o inwspec racemis EOS SIS 

The military uses many composites from the ASVAB for 
occupational sereening and selection. The Armed Forces 
Qualifying Test (AFQT) is a composite of four of these 
subtests - "10.016۳۴12 68 ٣ "006٣۰۹۰6 76 ۲١١١١١ 1 
(AR), Word Knowledge (WK), and Paragrapn Conprenension (PC). 
AFQT is computed by summing the raw scores according to tne 
following formula: 

AFQT = WK + PC + AR + NO/2 (egan 2.1) 

This figure is then normalized by a conversion table 
which yields a percentile score for the recruit. This score is 
used to determine a perspective recu occ ٤٠ 


enlistnent. 
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8.0 جرح ب‎ TOULEG contalns 
Neo les nica are classified, alttrough sorievinat imperfectiV, 
uncer tnree primary headings - (1) labor market experience 
variables, (2) human capital and other socioeconomic 


Mm bles, anã (3) environmental variables. The foliowin: 
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OU ene line LS so ie major elements QI DI نات‎ W y 2 V y Cci 


Mem che youth cohort [Ref. 7:p. 49]: 


(1) Current Labor Force and Employment 
eu ano Cnsracteristics of the 
Current Joo 


Survey Week labor force and 
employment status 


Occupation (Census code) 
Occupation (DCT code) 
industry 

Class OLMO ser 

Starting date 


Number cf hours worked in 
survey week 


iumber of hours per weex 
worked 


Shift worked 
Hourly rate ot pay 
Goverecd by Collective bargaining? 


u 1ل‎ 0111507 of vacation and 
ስተ ቢንቢ ቢቢ ር ት ን. Bene mimo job 


Reason for leaving job 
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JOD searen activities and 
intentions 

(2) (ork Experience Since yT 
fumoer of weeks worked 
Huber of tours worked Eoo woo. 
Number of weeks unemployed 
Spells of unemployment 
Number of weeks OLF 
Participation in Rom ከ 


program 


(3) Characteristics of Jobs with More 

Than 20 Hours per Week and More Than 

9 Weeks in Duration since 1 January 1978 
Occupation (Census code) 
Inausery 
Class of worker 
Number of hours worker per week 
Hourly rate of pay 
Covered by collective bargaining? 


Reason for leaving job 


(1) Early Formative Influences 


Hationality and birthday 
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Current enrolinentc status 


Highest grade of school completed 
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(3) Vocational Training outside Regular 


School 
Type(s) of training 
Duration of training programs 
inecmer crainins Was complete 
Hours per week in training 


M mem ccu ۷ 6٤7 
Specific Job 


|.) ባቅ! 1በ21፡፡8)6. training 
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٥3۶ e pacion 1n 7758 
Type of progran 


Sat ls tacon with program 
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Participation In Deore 
on ت۲51‎ 0 +4: 1+15 


Services ove | 


Lenzen Tora 00. 
program 


ey 
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Amount cf income lirom 
particivacing IR ا‎ |] 


Reasons for entering and leaving 
programs 


(5) Health and Paysical Cone ivicn 


Does nealta limit work 


Duration of 586231 24 1 1 oN 


(6) Marital and Family Characteristics 


Marital STS US 
Humber of dependents 
Education of family members 


Occupation 210 Pole 


Ex tent 
survey 


Number 


Number 


of weoerkzof spouse Em 
year 


and duration of marriages 


and age distribution of 


chilcren divine. ine ieusene id 


(7) Finaneialfe 2 ..ክ 


106311211170061 
previous year 
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Incone of respondent (and 
ssouse) from farm or own 
Si 255 i cevious year 


income of respondent (and 
spouse) from salary and wages 
in previous year 


Income cf respondent (and 


. N ` + ` + e- ነ ^ ` # >. 4 
ቢዚ ”ታ uneurröynent 


` 
cer ensericnein previous year 


Income fron public assistance 
BUS crevious year 


Income from food stamps in 
previous- year 


Income from pensions and Socie 
2 7 


Ineone from military service 


Income form other sources in 
previous year ; 


iabies 


cud nvironmental V 
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(1) Residency Information 

Mie he rc ce Cc uroanor' rural 

Does respondent live ir. SHSA 

Unemployment rate of local 

labor market 
ከ. núnamn capi tel cerspeccive, tnis data set 

MAKS à untque opporcuni ty to examine the effects of innate 
EN ceducation, and other dirensjons of humen capital on 


ከ ፣" ከባ።ጀ= differentials. 
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B. HMETHODOLOGY 


外 Je 


1. Sanmvie Recuetion 


Im 


Tne focus of this research is on tne developwent of 


useful measures of ability and educatren on earnın Ko pK 8] 


= 


tive employed civilian workers. For Gime purpose or Los ل ا‎ 


a ‘ . . ነ 
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sample who worxed at least 35 weeks in 1983 and spent less 
than Y weeks unenployed and/or less than 4 weeks out of tae 
labor force (OLF) in 1983. The arbitrar 5556511 5 55 wea 
was made to ٥ ح‎ ۰ ٣٣٣ ٥ ى٦٦"‎ ታ ከን ፡፤ ሕ ie 
employed cut only wors a BOLI ٦١+ ۹+ +1 IM E 
full time employed teachers normaliy work only nine montns (36 
weeks) out of the year. The arbitrary allowance of up to 4 
weeks of unemployment and/or OLF is MEC tion of the 17 
that this cohort is in the early stage of its ٢ ا‎ 3 ٣ 
voluntary job cnanges are much more frequent. 

An additional Seleccione! tee ae e 
respondent not be currently in tre military. Since our Tie 
is the examination of earnings diftesemorog ؛+:1‎ 7 
labor market, military meribers are not included ir tne 
analysis. A third condition was Chat Lne nespondenit penar 
least eighteen years olds since fun ١+ >7 
normally occur prior to this ase. To preclude Une (poss 1c eae 
of income not derived through Tabor rare mpar ica M 
fourtn condition wes that tne respondent nor be sele 


employed. 
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ELEM EV obs constraints, a large numoer oi 


( b 


END ndents listea their annual income at Less than $1,000. To 


e 


ጠኔ ትን Mate these spurious income observations, a minimum income 


level of $5,000 was established. This figure was calculated by 


c r ! N eer سه‎ ١ “a 4- ` ` ta 4 En ^ ` — 5 dee ‹* a ወ 5 EST 7 d- ~ 2 ° d UA موچ ~ -- ~ د‎ 
BEEN Cho current nisiaur vwaze of 53.25 and muliinlvino in st 
ENS ሃህ STOUT wore wees tor 25 wees ae N Sera Am =: 
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E isure was arbitrarily rounded up to $5,000. Applyinz 
Bue constraint, the final sampie size was 3,608. 
Pee Formulation of the Regression Equation 


ከ ስን 10110112531 form or rne Standard human capital 


nos equetion will ve used tor this ፲ and can oc 
e pressed as; 
et = ag + by EF; (eqn 2.2) 


Ere Y is income and EF; is the quantity of the CES 
Ee or In this format, the coefficient of an earnings factor 
Espe interpreted as the rate of return from taat factor. 
Meer. 3:p. 313] 
a. The Depencent Variable 
The natural logarithm of salary and wazes in 1993 
Du be used. 
b. Tne Independent Variables 
The independent variables chosen for the 
Eu 5sJ1cn equation were selected frorn those well establishec 
wne literature as Numan capital factors used in explaining 
earnings differentials. The data set contains measures Of 


None pertence, sex, race, Marital Status, number of 
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cenendents, and area of residence. Age was nov ¿includes sn p 


tne nigh coilinearijty (.05) betoecen Di Ec enc an. 


Two proxies for ability will ve examineoc. T E 


AFQT will be used to capture the effect of ability. The 


一 ; ١ - | ኒና : . . e» (ገ 4 -} Y ሥ z 4. a on "xw n‏ م 
Griliches zwi Mason study [Ref 8 states es tias 18 E‏ 


pa 
(3 
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aave 11711804 Utility 1ئ‎ ES ہ٦‎ 
score on tne Coding Speed ASVAB component subtest will al SOM 
exanined and compared with AFQI cs a USE UT MESLE o: 
ability. Tnis subtest emphasizes speed and accurécy in 
matching the ccce numbers Tor cerca cole. 
cooklet with tnose on tne answer sneet., Perrormance og SM 
subtest does not dépend on ascguspcess c ዌክ፡ ٠٠ ٠ 
memory and visual perception. The assumption is that these 
particular skills are characteristic of innate ability. 

Prior to comparing the utility of AFQT and COCER 
Speed, it seems appropriate to valicate their utilizacvion wa 
proxies for. ability. lhe fact chao tie e O ٠ب٦‎ 
education variable is overestimatec when an ability teas, cue 
omittec from the regression equation provides a tecnnique to 
judge the validity of a perspective proxy. Ihe teechnigue 
requires that the rate of return to education be estimatea 
Without an ability measure in the equation. Then the equation 
is estimated witi an ability measure zercere e Le 
effect on the size of tite educaron ع‎ en nis 


procedure not only permits Lhe ٦٦+1 
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Er unmed but also allows eomparsions between proxies to De 


e Commerce? toc Analysis 
The data will be analyzed in three phases. The 
Mie nase will consist of vnree steps. First, the rezression 
ron, wivneur an ability mesasure enterec, wii. oe 
estimated. Second, the model will then oe estimated with AFQT 


ivy measure. Tne thirce step will merely substitute 


pa 


Beine ad: 
Bene Speed in tne equation for AFOOT. The model will be 
E Led. according to the above procedure, using the 


es ate sample, two subsets of tne aggregate sample 


7 


በመ ይን የ pentiacea by eaucation, and five occupational Suogrouyps 
This will allow the performance of the proxies to be evaluated 
over a series of samples. 

The educational subsets will consist of (1) high 
school graduates and below and (2) college attendees with 


ዉጠት than 25 semester credit hours. This credit hour 


OR 


EuSstraint was appiied to make a clear distinction between 
tull- and part-time college attendees. 

HUN eo ec ns e routs wid] consist of 
(1) managerial and professional, (2) sales, (3) service, (H) 
Eennical, and (5) clerical and administrative occupations. 

ቄን ሺከኸእዣመሎ cn consisc of ctratafying the datsset 
ER four educational classes. These classes are: Education 
Mass |, non-high school graduate and belcw; Education Class 


EE " 561001 graduate but less than 2 years of college; 


ES 


Education Cléss 3, greater than 2 years vo! ሽችጤሜጫሜሽቓቕሜን ሞቱ ቱ ፋ፡ ሜ ኪቴቱቄቱኦ ስች. ስ 
eree: education Ciess o cce Da 
nigner. This Stratification will perigee Cola ከፒ]፡፡ KK 
utility of AFQT and Coding Speed as ability proxies within 
narrowly definec educational vo ee ec Cana 
coeilijloienus wigz De used TOT n Ro G Cc ۶ب‎ 
common scale to judge tneir performance. 

| Phase tnree will consist of estimating the model 


for each occupational group within the above educational 


Strata. This will allow the ability proxies to be compe com 


different oceuvpations al various eye Ec cu mas 
examination will be limited HT 7٠ 


encountered. 


C. DERIVATION OF THE VARIABLES 
All variables used in the rezression equations are derivec 

fron variables contained in the National Longitudinal Survey 
of Youth aged 14 to 27 in 199] ler ano me Eco T 
variable is explained below: 
GE: the age of the respondent in 1983, cornputed 

by adding 4 years to the variable ase in 19798 

For example, a nineteen year old respondent in 


1979 would be assigned an ape Of twenty-three 
in^ ۲ 


ጋ> 


| 
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ee |n ous variables 5> 6ئ‎ 112 
nu 2  ፡ወ ሇ0ርሠ:ፒ ር ከ ርርበ5 L2Bleca, volte, 
ت37۰‎ EDLC ninoriLy nenber, Tae veriabie, 
O es tes ae Laser or not vtae respondent 
PO ር a E] T DLeaeck, a veiue of one 
Dess med. 11 non=DleckK, a value CUM o 45 
assigned. The variable, OTHER, specifies 
whether or not vane respondent is a non-black 
okey NETO. If “a nonseb.ac: minority 
BN M T IUS 3:s1-06d. نے‎ ,ህ>, መ 
yala cT 0 is 3186 1 52 

Planes tea salary on. ene pesoondernz in 1965. 


the natural ICC ILM Of INCES. 


Varlabie reoresenting the hignest grade 


& 
Coroletea By tue resoondent. 
EDUC squared. 


a binary variable delineating the marital 
Eee ም ጠሁር O O U Tr married, a value 
01 1١ 15 o 5762 ٣٦6 3" If unmarried, a value of O is 
assigned. 


DM ሀከ:  ነከጮ፡|ር 011110. 


PESOS 


the nurber 
excluding 


aon nary 1211325167 5866115166 respondent's 
Sem li T of one is assigned. If 
Remessa value ol Os assigned. 


ao eo tores experience of tne 
respondent in years. Based on a methodology by 
Griliches [Ref. 2], the estimation is derived 
Dy SUDUTracting tme number of years of education 
كام‎ Oe respondaent's age in a given 
year. 


years of experience squared. 
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arGiC.: a diecnotornious varieos :::: 

noc vue rescordgenc Recado 
another region in ze an 
LNGavVidvel resiuesıy P o Ge 
is assigned. 1i1 Che al ታፐሇ ፐ ዣፕዣፕ።ሆህፕፐ” ክ፡) 
norta, west, or Torei cao ልእ ጂሻ p NUN 
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AEO the Armed Forces Qualification Test. This 
variable will” ب1‎ "0+١" +۹4 ቹዔሌ፡ክ፡ . 
weasure. 

OLF: a variable representing the number of weeks out 


of the labor force. 


NEMPL: a variable representing the nunber cf weeks 
nen Ley cur 
based on tne seleciion on te dependence ሺ 
var-ables, the general On Cl Pree ae me amor 
[ ከርህ3 = ወሀሀክጉ+ ህህ) ከርቢ) ጅ እ 7۰ ) 2.20 
b(3)EXPSQ + P(EJAFOT + b(5)SEX + b(6)BLACK + b(7)OTHER + 
DC(O)DEP + DC(9)HARSTA + b(10)UHEHPL + b(11)REGION 4 b(12)OLF + 


D(12)EDSO + D(13)FARM 


1. ADJUSTING THE COLPFICTENIS CF 01 ።ያ፡፡ ፡፡።ዐ፡ ies te. 
Halvorsen and Palrguist [Ref. 9] point out that the 
coefficients of cichotomous variables cannot 8 TeC 


interpreted as the relative effect of that variable on the 
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NX dent veriable. To properly adjust the coefricent, tne 


EM ካብ: vcrensfcormation is required: 


-— 


23 3 30900 (ean 2.4) 
where g is the relative effect of the coefficient on the 
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٣۰۰-651 variaole an 
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EE  couous Variable estimated oy tne regression equation. 
Re percentage effect is derived through tne 
mnl oving: 
100 * g = 160 * [exp (e) -1] (eqn 2.5) 
የዘ የ ቲቲ "c .entseort dicnotomus variaoles listed in this 
n 


E are unacjusted. Appendix 2 contains the adjusted 
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coefficients. 
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a. DESCRIP sS 
1. An Overview 
Round six (1905) of tne T cage con. ur 
12,009 ooservetions. The contraints e2scussed ir voc ደ ከ 


chapter reduced the usable sample to 35608. This reduced sample 
is composed of 54.3% male and 62.7% of tne sanple is 
unmarried. The respondents are ages 18 to 27 with the average 
age being 23.4 years. Tne racial composition of the sample is 
75% white and 19% biacex, with ١١١١ + 1 MES ከርሮ 
olack minority menbers. 35% of tne respondents reside in the 
south while 13.2% live on a farm or in a rural area. The 


average education level of the sample is 12.73 years with 


average income being $13,296. Appendix C contains the summary 


LD 


statistics for each sample Suba rol Scan CI 


B. VALIDATION OF THE 86511110 10 S 


1. sregsate_Sanpl 


a = 


E 
*(D 


= 


sing tne full 3606 individuals in the consvragnee 
sample, the ncgel was estimated with AFQT as an ability 
measure. As snown in Table I, the AFQI model had ten out of 
tne fourteen variables being statistically Significant, ave ٦ 
.001 level. With Coding Speed (ABIL) in the model, eleven of 
the variables were significant at the .001 level. BLACK, 


OTHER, DEP, and EDUC were not Significant ar ythew E cc ELT 
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the AFOT model. Tnese variabies were aiso rot Signiiicanias 
Lhe ABIL model wich ¿nece C p u CTA CER: 
Significant art. tae 007 levei, For ne Vest oca EC 


subgroups analyzed, 
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dependents was 00170740 Ten 1 ፣ህ፣ ፡፡።. 


variaoies was somewnau more perpiexing. Ta 
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on earnings was SEX. At the average income 


enjoyed an income premium of $2,739 in the 


isadvantaged wnites in tne sample [Ref. 7] yw 


these variables were not statisticallv 
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of $13,269, males 


AFQT model and 


$3,098 in the ABIL model. This suggests tnat occupational 


selection 157 600152670411161 NEUES 
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dirferences still eyzist between 


woren. Married indiviadnals 


end/or 
Cete OI ES 


in tae sanple enjoyed an 


that 


subs tantes 
for men 


incorie 


premium of $1,263 (for both models) over unmarried 


individuais, 


Regional wage differences indicatec that, on ev 


residing in the south (REGION) 


on earnings in the AFQT model and $665 for 


Negative returns 


ነጋ! ሰጋሪ Live 


($878 for the AFOT model and 


impact of *95 
the ABIL model. 


5931 7 


model) were also founc for residing in a rural area or farm 
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area (FARH). Appendix D contains more detailed information by 
omal anc cecupational subgroup ior tne fuil modei. 

Tne dependency or the estimated rate of return to 
education upon the presence of an ability measure is 
EEUODStrated by conperino model results witn and without 
ENDS ueasures. Tne rezression coefficients ana cere 
cofficients that were estimated without ability measures in 
tae modei for the aggregate and educational subgroups are 
presented in Appendix E. The effect of an additional year of 
END r0n 3s determinec by computing tne partial derivative of 


ENSE OS of incore with respect to education: 


2 

in Y = 0, (EDUC) + by (EDUC) (eqn 2.6) 

Then: in Y = b, « 2(b4 (EDUC) (eqn 2.7) 
O(EDUC) 


The rate of return for an additional year of education 
was 8.8% when the model was estimated without an ability 
MOE. As shown in table Il, at the average incone of 
ER, 200 and the average level of education of 12.73 years, an 
EM rate of return equates to a premiur of $1,170. By 


be 


Main: ArOl in the equation, the rate of return fell to 
Ea reduction of 40%. Inclusion of ABIL in the model 
melded ãa rate of return of 7.7%, a decline of nearly 13%. 
ከ ቲ ሚ ያበቦይ=ጋግ 1116 suggest tnat AFOT nas more impact as an ability 
Broxy on measured returns to education than does ABIL. hen 
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Tne second conclusion is that AFQT appears to be a good 
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SERVICE OCCUPATIS 
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76 


100 9 


PI Y 


` 


EP ET pus 
DEus CE OCCUPRETIGOUS 


Variaole N [NES 7٤7 Mean hin ax 
AFQT 362 19 251105 1 99 
ES. 562 1 46.47 22 2 
EDUC -- <= == -- ~~ 
EDO zc ale = 5 E 
EXP 381 0 2 0 9 
EXPSQ 381 0 27.79 0 à 1 
SEX 381 0 .504 0 1 
BLACK 380 i 1258 0 1 
OTHER 380 1 .039 0 1 
MARSTA 381 0 .299 0 1 
REGICN 379 2 . 34 3 0 1 
DEP 381 1 404 0 4 
OLF 378 3 . 307 0 1 
UNEMPL 378 3 .206 0 L 
FAR 372 9 a 0 1 
INC83 381 0 0 1 5000 50000 


TT 


EDUC 
EDSQ 
EXP 
APSQ 
SEX 
BLACK 
OTHER 
MARSTA 
nEGION 


DEP 


S ARI 


cO0UCATZON CLINSSNM 


CU 


7 3 +٦ 


* 


. 2 
21055 
026 
230 
. 5 
as 
sew 
OS 
. 065 


12011 


ርየማ፡ጾዶ ማኘ ረ፡ ہے ہے ری ہے‎ 
S lad cles 77 
NERE ABER T DATE ES 
MANAGER UNE e OS E = 


al ከክ. 


500€ 


E 21. OEEUP i 


ቢን 


lt 


75001 


0 


` 
he 


arad 


ኤ? 
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E EE IS SOR DICHOTOHOUS VARIASLES 
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Unadjusted Adjusted Unadjusted Adjusted 
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